Abstract This study examined infant and young child feeding (IYCF) counseling, decision-making, and practices among HIV-infected women with children 0-23 months participating in Malawi's Option B? prevention of motherto-child transmission (PMTCT) program. We conducted 160 survey interviews, 32 in-depth interviews, and 32 observations of PMTCT visits. Surveys indicated that exclusive breastfeeding was common (75 %) among children \6 months, while minimum dietary diversity (41 %) and minimum acceptable diet (40 %) for children 6-23 months occurred less often. In-depth interviews supported these findings. Most women felt comfortable with current breastfeeding recommendations, but chronic food insecurity made it difficult for them to follow complementary feeding guidelines. Women trusted IYCF advice from health workers, but mainly received it during pregnancy. During observations of postnatal PMTCT visits, health workers infrequently advised on breastfeeding (41 % of visits) or complementary feeding (29 % of visits). This represents a missed opportunity for health workers to support optimal IYCF practices within Option B?.
Introduction
In resource-limited settings, use of antiretroviral therapy (ART) and adherence to infant and young child feeding (IYCF) guidelines are key methods for reducing HIV transmission through breastmilk [1] . Postnatal transmission is \1 % among infants who are exclusively breastfed for 6 months and whose mothers use ART during pregnancy and breastfeeding [2] . Breastfeeding throughout the first year is also important for child survival [3, 4] . The World Health Organization (WHO) recommends that all HIV-infected mothers exclusively breastfeed for the first 6 months, then introduce complementary foods and continue breastfeeding until 12 months [1] . Breastfeeding should only stop when the child can be provided with an adequate and safe diet without breastmilk. Ministries of Health in some countries, like Malawi, recommend that HIV-infected women on ART continue breastfeeding until 24 months. This modification to the WHO recommendations harmonizes breastfeeding guidelines for children of HIV-infected and HIV-uninfected women, so all women are given the message to breastfeed exclusively until 6 months and continue breastfeeding until 24 months [5] .
Prevention of mother-to-child transmission (PMTCT) programs have evolved during the last several years. In 2010, the recommendation was to give ART either to the child (Option A) or the mother (Option B) only until breastfeeding was completed, and the decision to start lifelong ART depended on measuring a woman's CD4 count or the stage of her infection [1] . To simplify treatment protocols and improve treatment access, Malawi was the first country to adopt a third PMTCT strategy, known as Option B?, which provides lifelong ART to HIV-infected pregnant and breastfeeding women regardless of their clinical or immune status [6] . Under Option B?, PMTCT participation increased in Malawi, and 80 % of HIV-infected women in antenatal care initiated ART nationally [5] . Based, in part, on Malawi's experiences, Option B? has been incorporated into WHO's PMTCT guidelines [7] , and the majority of countries with high HIV prevalence have shifted to Option B? [8] .
Much of the focus in Option B? programs has been on identifying HIV-infected women, ensuring they have access to ART, and keeping them in care. There has been less attention to the IYCF component of PMTCT. Studies conducted prior to the advent of Option B? found that HIV-infected women's adherence to feeding recommendations was related to mothers' perceptions of their ability to exclusively breastfeed, cultural norms on when to introduce complementary food, support from relatives, and advice from health workers [9] [10] [11] [12] . Before ART was widely available in PMTCT programs in sub-Saharan Africa, health workers had difficulty providing consistent infant feeding messages to HIV-infected women [13] [14] [15] . Women, in turn, grappled with advice to wean the child early to prevent HIV transmission when extended breastfeeding was the norm and early weaning could lead to stigmatization [11, 12, [16] [17] [18] [19] .
Little is known about HIV-infected women's IYCF knowledge and practices, their sources of advice and support for IYCF, or other factors that influence their IYCF decisionmaking and practices while participating in Option B?. Further, most studies have focused only on infants (specifically on exclusive breastfeeding) and do not investigate complementary feeding advice or practices in the context of HIV. The present study explores breastfeeding and complementary feeding counseling, practices, and decisionmaking within an established Option B? PMTCT program. Our aims were to: (1) document the type and frequency of IYCF counseling offered to HIV-infected women during postnatal PMTCT visits; (2) examine IYCF knowledge and practices of HIV-infected mothers in Option B? with children ranging from 0 to 23 months; and (3) study HIV-infected women's IYCF decision-making and their perceptions of factors related to their IYCF practices.
Methods

Study Overview
This study was conducted in Lilongwe District, Malawi from July 2014 to January 2015. We used a convergent or triangulation mixed methods design, including observations, a survey, and in-depth interviews to gain a detailed understanding of IYCF practices and counseling among HIV-infected women participating in PMTCT Option B? [20] . We collected data for each method separately and compared and contrasted the findings during the analysis [21] . Observations were performed to document the types of IYCF advice and counseling received during usual postnatal PMTCT visits. Surveys were used to obtain data on current and past IYCF practices and on IYCF counseling among HIV-infected women with children in different age groups. In-depth interviews were designed to obtain details in women's own words about what motivated IYCF practices and decision-making and what types of support and counseling they received for IYCF.
Setting
We chose to work in Lilongwe District because Option B? has been implemented for the longest period in this part of Malawi. We purposefully selected two urban and two rural government clinics. Within each of those categories, we chose one large and one small clinic. These decisions were made to provide a sampling of clinic settings and participants in order to improve transferability of the findings [22] .
In government clinics in Malawi, postnatal PMTCT visits are comprised of a fairly standard set of services, including maternal and child blood testing at specified intervals, dispensing of ART, well child services (e.g., growth monitoring and immunization), and counseling. The physical set up, number and type of staff, and division of tasks among staff may vary between clinics, but all facilities in this study provided the basic PMTCT services and had two or more types of health workers or volunteers who were responsible for educating or counseling women on IYCF and topics related to HIV care and treatment during PMTCT visits.
Sample
Women were eligible to participate in the study if they were HIV-infected, C18 years, currently participating in the Option B? PMTCT program at one of the study clinics, and had a child \24 months. We used a participant log to ensure that each woman participated in only one form of data collection (e.g., if she completed the survey, she was AIDS Behav (2016) 20:2612-2623 2613 not asked to participate in an in-depth interview or an observation). Within each data collection method, we purposively sampled equal numbers of women with children in four age groups (0-5, 6-11, 12-17, and 18-23 months) in order to capture the variability in feeding practices during the first 2 years of life (Fig. 1) . Research assistants approached women in the PMTCT clinics, assessed their eligibility, and invited them to participate until the pre-determined sample for each child age group was achieved for each data collection method. The sample size for the survey was 160 women-40 per clinic. A total of 32 in-depth interviews and 32 observations were conducted-8 each per clinic. We chose the sample sizes to ensure adequate descriptive data from each clinic and each age group and to attain saturation for the in-depth interviews [22] . A minimum of six interviews is needed to achieve saturation in qualitative research [23] . We pre-selected a slightly larger sample size per clinic (n = 8) and age group (n = 8) to assure that saturation would be attained within these sub-groupings because transcripts could not be translated and analyzed until after data collection was completed.
Data Collection
Observations and in-depth interviews were conducted by a group of four Malawian research assistants. The observations were collected by following each woman throughout a PMTCT visit. We used a structured data collection tool to document presence or absence of specific advice on IYCF practices according to WHO guidelines for each age group. Survey questionnaires were administered by a second team of four Malawian research assistants. The survey included questions on knowledge and practices related to breastfeeding and types of food consumed during the previous 24 h [24] , the timing of introduction of fluids and foods [25] , and feeding practices in the context of HIV.
Women were also asked about the types of IYCF information they received and who had advised them.
In-depth interviews were used to triangulate findings from the other methods and to facilitate a deeper understanding. The interview guide consisted of open-ended questions followed by probes to assist interviewers to obtain more detailed information on advice for IYCF, IYCF practices, IYCF decision-making, and actual and desired support for IYCF. Interviews were digitally recorded and transcribed verbatim in Chichewa then translated into English.
Data collection forms and interview guides were field tested prior to beginning data collection. All consent and data collection forms were developed in English and translated into Chichewa (English data collection tools are found in Online Supplementary Materials). Signed informed consent was obtained from all participants. The study burden on participants was low. We had only one contact with each participant, which lasted 30-60 min for surveys or in-depth interviews and 1-3 h for observations. Ethical approval for the study was obtained from the Institutional Review Board at the University of North Carolina and from the Malawi Ministry of Health's National Health Services Research Committee.
Measures
We used our survey data to calculate WHO's eight core indicators and two of the optional indicators for assessing IYCF practices ( IYCF recommendations, from whom mothers received IYCF advice, and mothers' postnatal ART adherence was also determined from surveys [26] .
Food insecurity was measured by asking all participants if there are times when they do not have food in their household and do not have money for food. If they said yes, they were asked how frequently their household is without food and without money for food.
Data Analysis
For observation data, the occurrence of each item on the checklist was summed for participants with a child in the relevant age range (e.g., 0-5 or 6-23 months) at each clinic and overall. We counted items regardless of whether the provider offered specific counseling or the client directly asked for them; client-initiated IYCF interactions rarely occurred.
Survey data were analyzed by calculating the percent of mothers in each clinic and overall who reported that their children achieved IYCF indicators by using the formulas and age groups set out in the WHO indicator guide [24] .
For survey data on IYCF knowledge and attitudes, we calculated the percent for categorical responses.
In-depth interviews were entered into Dedoose (Version 5.0.11, SocioCultural Consultants LLC) and analyzed by applying deductive and inductive codes to the data and then grouping coded data into key themes [27] . During the first round of coding, three research assistants used deductive codes based on the question guide (e.g., ARVs and breastfeeding, health worker IYCF advice, and husband's role in IYCF). During the second round of coding, we applied inductive codes that emerged from the data during the first pass (e.g., early weaning and food insecurity). The coding team met weekly to discuss codes and make changes to capture new ideas that emerged from the data. Ten percent of interviews were independently coded by the first author and compared with research assistants' coding to ensure consistency across coders. Descriptive summaries of coded data for each participant were entered into data matrices to facilitate identification of themes and selection of illustrative quotes [28] . We generated data matrices sorted by child age group and clinic in order to examine possible differences across these categories. 
Results
There were no refusals among eligible women approached to participate in the survey questionnaire (n = 160) or observations (n = 32). Research assistants approached 40 women for in-depth interviews, received 8 refusals, and enrolled 32 women. Background characteristics of participants are found in Table 2 . Notably, [80 % of all participants reported that they experience household food insecurity.
Observations
Overall, advice or counseling on IYCF practices during PMTCT visits was infrequent and varied little across clinics (Table 3) . Among all clients, the most common health worker action related to feeding was to ask mothers if they were breastfeeding (41 % of visits). Health workers explained the importance of taking ART regularly to prevent HIV transmission through breastmilk during 25 % of visits with all clients and they encouraged continued breastfeeding during 38 % of visits with clients having children 6-23 months of age. Complementary feeding was discussed less often than breastfeeding. Health workers advised women with children 6-23 months of age to give the child four or more different food groups daily during 29 % of visits, and other complementary feeding recommendations were mentioned less frequently. No IYCF visual aids were used with any of the clients we observed.
Survey
All women who completed the survey reported that they had ever breastfed their youngest child (Table 4) . More than two-thirds of participants (70 %) initiated breastfeeding within 1 h of delivery. Exclusive breastfeeding was currently practiced by 75 % of mothers with a child \6 months of age. Continuation of breastfeeding was high (91 %) at 1 year, but low (27 %) at 2 years. There were no notable differences in breastfeeding practices by clinic. Most mothers (88 %) reported introducing complementary foods during the appropriate time frame (6-8 months). The majority of children (90 %) achieved WHO's recommended minimum meal frequency, but less than half (41 %) had adequate dietary diversity, resulting in 40 % of the children achieving a minimum acceptable diet. One of the rural clinics (Rural 1) had fewer mothers who reported optimal complementary feeding practices than the other three clinics. Feeding difficulties were reported by more than half of the mothers (58 %, n = 93). Among those mothers who described feeding problems, the most common issues were: child not accepting other foods (21 %), child vomits after feeding (16 %), and not enough breast milk (13 %).
Most mothers knew that breastfeeding should be initiated within 1 h of delivery (83 %) and that it is possible to decrease the chance that the baby gets HIV through the breastmilk of a mother who is infected (85 %) ( Table 5) . Slightly more than one-quarter of the mothers knew that no other fluids or foods could be given during exclusive Only during the rainy season 21 (6) 9 (12) 15 (4) A few times per year 0 (0) 1 (1) 8 (2) Values are mean ± SD or percentages a Household food insecurity was assessed asking participants if there are times when they do not have food in their household and do not have money for food. If they said yes, they were asked how frequently their household is without food and without money for food b Presented only for participants who reported household food insecurity breastfeeding, whereas three-quarters knew that an HIVpositive woman taking ART can continue to breastfeed until 24 months. Knowledge of the number of times to feed a young child was high (96 % for a child 6-8 months of age; 93 % for a child 9-23 months of age), but knowledge of the number of food groups to feed per day was lower (64 %). There was little variation in maternal knowledge of recommended IYCF practices by clinic. When survey participants were asked to spontaneously list the types of IYCF information they had received, they most frequently recalled being advised to exclusively breastfeed until 6 months (72 %) and continue breastfeeding up to 24 months (30 %). Women did not often recall complementary feeding advice [e.g., start complementary feeding at 6 months (11 %); feed the child a variety of foods or feed the six Malawian food groups (5 %)]. IYCF advice was most often received from nurses (90 %), mother-to-mother workers (31 %), and mothers or mothers-in-law (12 %). Nurses were considered to be the most useful source of advice on IYCF by 87 % of participants.
In-Depth Interviews
Using data matrices, we examined findings from our indepth interviews with mothers in Option B? by child age group and clinic. We found no differences across these categories; therefore, we present the combined data. Five key themes emerged: emphasis on exclusive breastfeeding until 6 months and continued breastfeeding until 24 months; inconsistent messaging on complementary feeding; role of food insecurity in provision of adequate complementary feeding; trust in health workers, especially nurses, as a source of IYCF advice; and importance of husbands and sisters in IYCF support.
Breastfeeding
Most mothers who participated in in-depth interviews understood that exclusive breastfeeding meant giving the child breastmilk with no other foods or fluids. For example, a mother with a child 7 months of age (ID007) explained, ''If we say exclusive, we mean continuous-without Used visual aids for counseling on infant and young child feeding 0 0 0 0 0 0 For infants \6 months only (n = 2) (n = 2) (n = 2) (n = 2) (n = 8) For children 6-23 months only (n = 6) (n = 6) (n = 6) (n = 6) (n = 24)
Encouraged the client to continue breastfeeding 1 4 1 3 9 38 Advised the client on increasing the thickness of food as the child gets older
Advised the client to give the child 4 or more different food groups daily
Advised the client on the correct number of times to feed the child daily anything other than milk.'' This contrasts with our survey data showing that many mothers said that they could give water or other fluids while exclusively breastfeeding. These differences may be explained by our in-depth interviews indicating that some mothers interpreted ''exclusive'' as meaning frequent. For example, when a mother with a child 17 months of age (ID024) was asked what exclusive breastfeeding meant, she said, ''I should be breastfeeding and giving my child food at all times and not letting her be hungry.'' In terms of advice on breastfeeding practices, the majority of mothers reported that they were advised by health workers at the clinic at least once during or after pregnancy. When describing what they had been told, mothers mentioned exclusive breastfeeding until 6 months and continuing to breastfeed until 24 months while taking ART, which aligned with the data obtained from questionnaires. For example, a mother with a child 4 months of age (ID002) said, They [the health workers] explained that because we are taking ART we should exclusively breastfeed our child because we already have protection. We do not have to be worried that when we are breastfeeding the child might contract the disease, no. Some mothers were taught by health workers that exclusive breastfeeding until the age of 6 months was necessary because early introduction of complementary foods could harm the child's gut and the child could acquire HIV in this way. According to a mother with a child 22 months of age (ID019), ''The child is really young and its body is not mature enough, so the food can cut the intestines of the child and if the child is still breastfeeding it can get HIV through breastmilk.'' Most women explained how ART taken by the mother protects the child from getting HIV through breastmilk, but a few were still worried about HIV transmission and decided to wean the child before 24 months. Several women talked about the possibility of the child biting the mother's breast and drawing blood while nursing, thereby increasing exposure to the virus. One mother with a child 13 months of age (ID015) explained, Other women were thankful that the current advice allowed them to continue breastfeeding for 24 months, as compared to the earlier recommendation to wean at 6 months. The following quote from a woman with a child 18 months of age (ID008) illustrates this point. She stated, Before I started taking the drugs, I heard that the child is supposed to be weaned at six months, but when I came for testing…that was when I was told that once the child is born he is supposed to be breastfed for two years. That's a sign that things have improved.
Complementary Feeding
When women talked about the complementary feeding advice they had received, it was evident that messaging on this topic was not consistent and rarely practical, which agrees with our findings from observations of IYCF counseling in clinics. Most women said they had been counseled on the importance of starting to give porridge at 6 months. Some mothers recalled receiving advice to feed the child frequently or a certain number of times per day. A mother with a child 4 months of age (ID002) explained, From this hospital I received the following advice, I was told that when my son is six months old …we have to give him the porridge frequently… and other foods also frequently, like yogie [liquid yogurt]… We have been encouraged to provide [food] three times a day.
Some women also said they were advised to feed the child balanced meals and to ''feed the child the six Malawian food groups'', but details about which foods to combine or how to create balanced meals with few resources were lacking.
Household Food Insecurity
During the interviews, many women spontaneously brought up the issue of household food insecurity, which aligned with our socioeconomic data showing that participants often did not have enough food in their homes. This made it hard for them to follow any complementary feeding advice received at the clinic and to regularly feed their children and themselves, which worried them because they were advised to eat well while taking ART. A mother with a child 16 months of age (ID009) described this issue, When I don't have money, I get really worried about how I am going to feed my child. He gets really difficult and is hungry all the time and my husband is rarely at home. I have no money for food and I spend the whole day without food and eat only in the evening. I am taking ART, but I am not eating properly and that is a problem for me.
Household food insecurity occasionally led some mothers to feed only breastmilk to children 6-23 months of age as a temporary replacement for complementary food. As one mother of a child 20 months of age (ID026) explained, ''Sometimes I don't have food to give to the child, so I just give breastmilk to the child to be able to sleep.'' When asked what type of IYCF-related assistance they want and from whom, several participants mentioned that they would like the health facility to provide food to HIV-infected mothers and their children; others said they would be interested in obtaining funding to start a business so they could buy food and support themselves.
Sources of Advice on IYCF
Our data from in-depth interviews on sources of advice on IYCF was consistent with findings from survey interviews. Most women trusted health workers at the clinic for advice and support of their IYCF practices. One mother with a child 13 months of age (ID027) explained that the health workers' advice was influential to her, ''Because they [the health workers] are educated and they know what they are talking about.'' However, not all mothers wanted or felt they could get advice on feeding from health staff. A few had experiences like this mother with a child 16 months of age (ID009), who said, The doctors [health workers] here have no interest in us… For example, I came here early in the morning and the only thing they [health workers] will do is weigh my child on a scale. They won't speak to us whatsoever. Then we go to get the drugs, then off home. They don't give us any advice or encouragement. It's just a quick process here.
Most mothers reported receiving advice on IYCF while they were pregnant or at delivery, and less often during postnatal PMTCT visits, which aligned with our observations. About half of the mothers were counseled about IYCF on only one occasion. For example, one mother with a child 7 months of age (ID017) said, ''I was given [advice] during antenatal services… I have not received any advice since that day.'' The availability of postpartum IYCF advice depended somewhat on the clinic. For example, one urban and one rural clinic had motivated volunteers who held regular group counseling sessions for HIV-infected mothers, where they discussed IYCF and other topics.
IYCF Decision-Making and Role of Significant Others
Most women interviewed said that they were the main decision-makers about IYCF practices for their children. According to the women, only a minority of husbands played an active role in deciding how to feed the child. Very few of the women had their mothers or mothers-inlaw living nearby, so these individuals did not influence IYCF decision-making. This exchange between an interviewer and a participant with a child 19 months of age (ID012) demonstrates the importance of mothers in making their own decisions about IYCF. About half of the women interviewed said they would like to have their husband or sister present when they received advice from the clinic about IYCF because these individuals supported their IYCF practices. Most women explained that their husbands' main role was to purchase food or to provide money for food. Their secondary role was to encourage the woman in relation to IYCF or, in some cases, to give her instructions about feeding the child. For example, a woman with a child 8 months of age (ID021) explained, ''[My husband] encourages me to feed the child in the morning and evening and [says] that [the child] should be given enough food and should be breastfed so that he can grow healthy.'' While husbands usually provided monetary support for IYCF, sisters or other female relatives typically offered advice about IYCF and encouraged women to follow the information they received from health workers.
Discussion
This study used three data collection methods to triangulate findings on IYCF counseling, decision-making, and practices among HIV-infected women participating in Malawi's PMTCT Option B? program. Our survey and in-depth interviews showed that women in our sample trusted the advice on IYCF they received from health workers in government clinics. In-depth interviews indicated that most counseling on IYCF by health workers occurred during pregnancy (especially the first antenatal visit) or delivery and was focused on breastfeeding practices. Data from postnatal observations of PMTCT clinic visits agreed with interview findings that breastfeeding counseling occurred infrequently during this period. Despite the lack of regularity in IYCF counseling, our survey and in-depth interviews showed that messaging by health workers on exclusive breastfeeding, the dangers of mixed feeding, and the duration of breastfeeding was consistent and well understood by most women in our sample. This contrasts with pre-Option B? studies in sub-Saharan Africa, which found that health workers provided inconsistent advice on breastfeeding practices prior to the 2010 WHO HIV and infant feeding guidelines [1] , in part because the guidelines were incompatible with local cultural norms [15, 29, 30] . During that time, HIV-infected women struggled with IYCF decisionmaking because neither exclusive breastfeeding nor early weaning, which were the recommended options, fit with usual child feeding practices in their communities [11, 12, 16, 19] . Women in the present study generally felt comfortable with the breastfeeding advice now available in Malawi's PMTCT Option B? program, and survey and indepth interviews indicated that many of them implemented the recommendations. This is consistent with recent findings on the prevalence of exclusive breastfeeding (77 %) among HIV-infected women in Tanzania [31] .
However, in our study, there were still some women who stopped exclusive breastfeed before 6 months, who were unclear about the definition of exclusive breastfeeding, or who were concerned about HIV transmission through breastmilk and wanted to wean before 24 months. It is important to close these gaps in breastfeeding knowledge and practice because the duration of exclusive breastfeeding and continued breastfeeding after 6 months of age contribute to reductions in infant and child morbidity and mortality, especially among those who are HIV-exposed [32, 33] .
In contrast to breastfeeding counseling and practices, we found in our observations and in-depth interviews that women were given very little advice on complementary feeding during postnatal PMTCT visits. There was no consistent set of complementary feeding messages provided. The recommendations were not easy to apply in practice and tended to be directive (e.g., ''feed the child the six Malawian food groups''). These findings agree with results from pre-Option B? studies in southern Africa, which noted a lack of advice on complementary feeding and a low priority placed on IYCF within the PMTCT program [29, 30] . They also point to the need to increase not only the frequency of IYCF counseling, but also the quality [18] .
Household food insecurity emerged in our in-depth interviews as an important factor that made it difficult for women to apply any complementary feeding advice they received and likely contributed to the low levels of dietary diversity reported in our survey. Similar levels of food insecurity have been documented in other studies of HIVinfected populations [34, 35] . In our study, women described how the presence of food insecurity added to their level of stress, both in terms of providing complementary foods to their child and ensuring that they had enough food themselves. High levels of household food insecurity among HIV-infected women indicate that simply counseling them on better feeding practices may not be sufficient for them to change their practices without access to food supplied by clinics or income-generating activities that could help them obtain funds to purchase more or better quality food. In HIV-infected populations with a significant burden of household food insecurity, better integration of PMTCT programs with other communitybased programs that address improvements in women's livelihoods is crucial. One example of this type of referral network from health facilities to community-based food security, microfinance, and other services for HIV-infected clients is currently being tested in Balaka district, Malawi as part of the USAID-funded Livelihoods & Food Security Technical Assistance project [36] .
In terms of IYCF decision-making, we found that women saw themselves as bearing the main responsibility, which was consistent with the results of another study among HIV-infected women in Malawi [37] . Husbands and sisters sometimes influenced women's IYCF practices, but women mainly saw their husbands' role as providing verbal and monetary support. In other studies, grandmothers or husbands have been flagged as the individuals who influence IYCF behaviors and whose support is needed for new practices [38] [39] [40] [41] . Research prior to 2010 indicates that mothers and mothers-in-law can have a negative impact on HIV-infected women's ability to stick with their decision to exclusively breastfeed by pressuring them to give other fluids or foods [12, 42, 43] . This type of influence was not evident in our study because very few of our participants lived near their older female relatives. Women in our sample signaled their interest in having their husbands or sisters present when they were being counseled on IYCF practices because these individuals encourage them. Incorporating sisters into PMTCT visits could be done using the infant feeding buddies strategy tested in South Africa, where a female buddy to whom the mother had disclosed her HIV status attended PMTCT visits with her and provided various forms of support [44] . There are a number of barriers to the inclusion of husbands or male partners in PMTCT visits [45] ; however, recent studies indicate promising interventions for male involvement in PMTCT and community-based strategies for integrating fathers into IYCF have been successful [46, 47] .
This study had some potential limitations. First, we collected data only in Lilongwe District, so our findings may not be generalizable to other parts of Malawi. Second, we selected a small, purposive sample for the survey. However, as descriptive data combined with the observations and in-depth interviews, the findings from the survey help to provide a snapshot of the behaviors and issues related to IYCF among HIV-infected women participating in Option B?. Third, we noted some differences in findings by data collection method. For example, we documented in our observations that less than half of the women were counseled on breastfeeding during postnatal PMTCT visits, whereas most women in in-depth interviews remembered advice they had received on breastfeeding. This difference is probably related to the short time frame of the observations (one clinic visit per participant) as compared to the longer recall period (all antenatal and postnatal visits) of women participating in in-depth interviews. Fourth, although it is possible that we have overestimated the proportion of women who exclusively breastfed their children due to recall bias [48] , our findings on IYCF practices are similar to those from Malawi's national population-based survey [49] . Finally, reactivity can be an issue in studies using observational methods, but was minimized in the present research because health workers were told that we were studying PMTCT services and did not know that observations were specifically focused on IYCF counseling.
In conclusion, although HIV and infant feeding guidelines and PMTCT programs have changed greatly in the last 5 year, we echo the findings from the pre-Option B? era that more emphasis on IYCF is needed in PMTCT programs [30] . Our data indicate a gap in IYCF counseling across child age groups and in clinics of different sizes in urban and rural areas. Training on IYCF counseling for health workers involved in Option B? service provision is necessary as is formative research with families of HIV-infected women to develop complementary feeding strategies that are feasible in settings with food insecurity. Further research is need to design and test creative interventions to integrate supportive family members into IYCF counseling and improve IYCF practices among HIV-infected women in Option B? through networks linking clients to HIV support services or livelihoods interventions.
